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space Ff + F". The whole energy of the gas when at volume F' was therefore equal to its whole energy at volume Vr + Vn at the same temperature, and hence the energy of a given mass of gas at given temperature was independent of the volume. Taking the expression
this gives 10 = p as in § 112.
The relation between the increase of entropy due to the irreversible expansion and the quantity of energy rendered unavailable is readily verified. Taking a unit mass of gas and putting v± for F', t\2 for V1 -f V", the work of expansion at temperature T
v»               i\
= jpdv = I — - dv = ST(log v, — log %).
«>i                          *i
This energy is all converted into a form which is unavailable at temperature T, and is equal (as it should be) to T times the increase of entropy, the latter increase being, by (159)
J3(log v2 ~~ log vj.
124. Gas mixtures. The definitions of a perfect gas in § 118 define only the properties of a single gas. Consistently with these definitions and in view of the fact that a perfect gas is a purely hypothetical substance, we might assume the mixing of two or more gases to obey any laws we chose to assume, but the investigation would be uninteresting unless (a) the laws were of the simplest possible kind; and (b) they were verified at any rate approximately in the case of actual gases.
In order that two gases may be mixed gradually, and without any accompanying mechanical or thermal effects, they must be first brought to the same temperature and pressure, and on communication being made between the vessels the mixture will take place slowly by diffusion. Experience with common gases then shows that, approximately, the temperature and pressure are unaltered by the process of diffusion, and therefore we assume the .following as one definition of a mixture of perfect gases:
When two or more gases mix slowly by diffusion at a given temperature and pressure, their volume remains constant and no heat is absorbed or given out.
A corollary of this assumption is known as Daltony& law and states that: The pressure of a mixture of gases at vohime V and temperature T is the sum of the partial pressures which the various constituent parts would separately produce if enclosed in a volume V at temperature T. ly = p in the equation for the energy
